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Reading Time — 5 minutes
Working time — 2 hours

Write using black or blue pen
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A table of standard integrals is
provided at the back of this paper
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relevant mathematical reasoning
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Total marks - 70
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Section I

10 marks
Attempt Questions 1 - 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 ~ 10

(1) The acute angle between the straight lines y =+3x+2 and y=21is:

(A) 30°
(B) 60°
(C) 47
(D) 6%
(2) The value of }:ﬂ% 1s:

@ >

B 0

©) 1

(D)

N

1
=k 1s:

(3) The exact value of k given J >

s X" +3

A) V3
B3

3
®) 5

V3

© 3

D) 63




(4) Which of the following is the derivative of x*cos™ 3x ?

(A) 2xsin”'3x

(B) 2xcos™ 3x+x"sin™ 3x

(C) 2xcos'3x~

3x”

V1=9x7

(D) 2xcos™ 3x-—

(5) The solution to In(x’ +19) =31In(x+1) is:

(A) x==3orx=2

B) x=3
(Cyx=-2
(D) x=2




(6) The exact value of J'Ozcosz %x dx is:

(A) l+z

V2

22+
g

22+ 7

(B)

(®

D) V2+7

(7) The domain of y =cos™ ‘&—xz is:

(A) OSJ&:Sl




(8) A metal disc, 5 cm radius , expands when heated. If the radius is increasing at the rate of

0.01 cm/ sec, the rate at which the area of one of the faces is increasing is given by:

7
A) — cm’/sec
(A) T
(B) g- cm’” / sec
(C) ;2_57_1'_ cm? / sec

(D) %{r- cm’ / sec

(9) Two roots of the equation x*> ~2x” + kx+18 = 0 are opposites. The value of k is :
(A) -9
(B) 9
(C) -6

(D) 6

(10} A point moving with simple harmonic motion starts from a point Scm from the centre of the

motion with a speed of lem /s . The period is 8 seconds. The maximum acceleration is:
(A) 4.9ms™
(B) 5.2ms™
(C) 24.4ms™

(D) 25.6ms™




Section 11

00 marks

Attempt Questions 11 - 14
Allow about 1 hours and 45 minutes for this section

Answer on the blank paper provided. Begin a new page for each question
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (Begin a New Page) (15 Marks)
. T 2 x+2
(a) By making the substitution »° =x+1 , find j dx
Vx+1
(2]
4
(b) Solve : x+2<—1 (x=1)
x anr
[3]
(c) Find the general solution (in radian form) of the equation cos2x =cosx [3]
(d)
i) Sketch the graph of the curve y =3sin™'(x/2), clearly indicating the
domain and range. (1]
i) Find the area enclosed between the curve y =3sin™ (x/2), the line
x=1 and the positive x axis. [3]
(e) Consider the series tan x-tan’ x +tan® x +.......... , Where 0 < x < i:—
1) Explain why this series has a limiting sum
[1]
i1) Show that S, = %tan 2x
[2]

End of Question 11
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Question 12 (Begin a New Page) (15 Marks)

(a) Use mathematical induction to show that 5" +2(11")is a multiple of 3 for all
[3]

positive integers n.

(b) At time ¢ minutes the number of individuals in each of population

A and Bis givenby N, =15+20e™" and N, =5+40e¢™% respectively.
(1]

(1]
[2]

i) Find the initial size of population 4
i1} Find the initial rate of change of population B

iii) Find the time at which the two population sizes are equal.

(c) A particle moves along the x axis according to the equation

x=68in2¢ —~2J§cos2t .
[2]

Express x in the form Rsin(2¢/—-a) where R >0 and

)

0<asn/2.
i) Prove that the particle moves in simple harmonic motion. [2]
1i1) Find when the particle is 2m to the right of the origin. [2]

( correct to 2 decimal places)

Question 12 continues on the next page

~8 ~



(d) AB is a tangent to the circle. 4B || EC and CD = AC.

i) Copy the diagram on your answer sheet

it) Prove that AC|| ED [2]

End of Question 12




Question 13 (Begin a New Page) (15 Marks)

(a) The function f(x) isgivenby f(x}=+x+6 for x=-6

i) Find the inverse function f~'(x) and find its domain. [2]

1) On the same diagram , sketch the graphs of y = f(x)
and y= f7'(x). Showing Clearly all the intercepts on 2]

the coordinates axes.

iii) Show that the x coordinates of any points of

intersection of the graphs of y = f(x) and y= f7'(x)

satisfy the equation x* —x—6=0. [1]
1v) Hence find the point of the intersection of the two
graphs. [1]

(b) A vertical flagpole CD of height / metres stands with its base C on
horizontal ground. A is a point on the ground due west of C and B isa
point on the ground 40 metres due south of 4 . From 4 and B the angles

of elevation of the top D of the flagpole are 20" and 10° respectively.

1) Draw a diagram for the information given (1]

i1) Find the height of the flagpole to the nearest metre. 3]

Question 13 continues on the next page

~10 ~



(c) Two concentric circles with centre O have radii 2 ¢ and 4 €™ The points P and

QO lie on the larger Circle and £ZPOQ = x, where 0< x S%

1) If the area 4 cm® of the shaded region is % the area of the larger circle , show

that x satisfies the equation 8sinx-2x-7=0. [1]
ii) Show that this equation has a solution x=a , where 0.5< @ <0.6 2]
1i1) Taking 0.6 as a first approximation for &, use one application of Newton’s

method to find a second approximation, giving the answer correct to 2 decimal

places. [2]

End of Question 13
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(15 Marks)

line. At time ¢ seconds its displacement is x

[n the line, its acceleration is a ms™, and its

. given by v =2 -g . Initially the particle is at
X

.-

pression for g interms x.

[2]
2x
te= j = dx, and hence show that
64—x
-60e™ . [3]
e graph of x* against ¢and describe the limiting
t of the particle. [1]
arabola x* = 4y with focus F . The point M
mally in the ratio 3:1. Show that as P moves
n the locus of M is given by x> =6y +3 . (3]

~12 ~




Question 14 continues on the next page

¥y
V
Particle A
|14
Particle BB
\a .
f
> X
0
(¢) The diagram above shows two particles 4 and B projected from the origin.
Particle A4 is projected with initial velocity ¥ m/s at an angle « and
Particle B is projected I"seconds later with the same initial velocity ¥
m/s but an angle of 8. The particles collide at the point R.
i} You may assume that the equation of the path of A is given by
2
2
=— sec” o +xtana
Y= Ty
Write down the equation of the path of B. [1]
11) Show that the x-coordinate of the collision point R is given by
_2V*cosacos 8
gsin(a + 5) [2]
1ii) You may assume that the horizontal displacement of 4 after ¢ seconds
is given by
x=Vicosa
Write down the equation for the horizontal displacement of B.
[1]
iv) Show that, for the collision to take place, the value of 7'is given by
2V (cos S —cosx)
T= :
gsin(a + ) [2]

End of paper
~13 ~
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STANDARD INTEGRALS

1 A
x"dx = —— " n#z-=1; x20,ifn<0
) ekl -
(1
— % =khx, x>0
x
ax 1 ax
e™ dx =" az(
a
1.
cosax dx =Esmax, a#0
[ . 1
sinax dx =——Ecosax, az0
.
2 l .
sec”axdx =—tanax, a#0
J a
i | 1
secax tangdx dx :Esecax, ax0

x
=, a»0, —a<x<a
a .

4—-—-1————-—dx mln(x-z-\/xz—az), x>a>0
3

x+\/x2+a2)

. J'__.l__,_dx -l
Vat + a?

NOTE: Inx=log x, x>0







Sydney Girls High School

Mathematics Faculty

Years 12 HSC Mathematics Extension 1 2013 Trial

Question

Marker’s Comment

11

This question overall was completed very average. Some students
answered it very well and others very poorly, there was a large range.

a) Substitution and integration was done well but substituting back
in terms of x was very poor.

b) Most students realised to mulitiply both sides by (x—1)* but
then most couldn’t complete and sclve.

c) Most students didn’t know correct general solution and some
even failed to recognise to substitute cos2x =2cos’ x—1 to be
able to factorise and solve.

d) Overall was done well, most knew domain and range. Shaded area
was also done well.

e) i) To obtain the mark both : » =tan® x and

if 0<x<-Z- then 0 < tan® x <1 had to be stated.

ii} Was done very well.

12

b) iif) Many students successfully found the derivative but forgot to
substitute for t and thus did not answer the question.

c} ii} All caleulus answers involving trigonometric functions must be in
terms of radians. Radians are a linear measure, degrees are a
measure of turning.

d) There were many solutions to this question because of the number
of equal angles in the diagram. Deductive solutions should be a
logical progression of statements to a conclusion. Students
who simply wrote down everything they could see from the diagram
without a logical progression failed to gain full marks.

13

This question was done well. Only some students had difficulties with
inverse functions and sketching these functions. A number of students
couldn’t do the three dimensional trigonometry.

14

This question was done very poorly. Many students didn’t know the
d 1
formula a = ————é-vz or didn’t know how to use it properly. Many students

have no idea how to show a given formula in all parts of this question.







Sydney Girls High School Mathematics Faculty

Multiple Choice Answer Sheet —Trial HSC 2013
Extension 1

Student Number; A NS Wears

Completely fill the response oval representing the most correct answer.

1. A O B & cO DO
2, AO BO CO D@
5., AO BO c@ DO
4 AO BO CcO D&
5. A O BO cO D&
6. A O B& cO DO
7. AO BO c@® DO
3. A® BO CO DO
9. A® BO CcO DO

0. AO BO cO DO A adrwe—
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